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Abstract

This work aims to valorize pomegranate peels by converting them into low-cost
activated carbon through chemical activation with phosphoric acid and evaluating its
efficiency in the removal of methylene blue dye from aqueous solutions. The
prepared material was characterized using FTIR, SEM, and EDX techniques. The
results confirmed the successful preparation of activated carbon through the
presence of active functional groups, the development of a porous structure, and an
increase in carbon content.

The effects of several factors affecting on the adsorption process were also
investigated, including activated carbon dosage, contact time, and initial dye
concentration. The results demonstrated a high removal efficiency for methylene
bluewith a removal rate of 99% and a maximum adsorption capacity of 31.51 mg/g.
Adsorption isotherm studies showed a good fit with the Langmuir model (R2 = 0.998)
indicating the suitability of the prepared activated carbon for the adsorption process.
These findings confirm that activated carbon derived from pomegranate peels is an
effective, low-cost, and environmentally friendly adsorbent that can be used for water
treatment and the removal of organic pollutants.

Keywords : Pomegranate peels, Activated carbon, Chemical activation, Adsorption,
Methylene blue, Water treatment.



